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@ Consolldatable particulate material and well treatment method. 

(57) A subterranean zone located in a well is 
treated by injecting a treating composition into 
the well to place the treating composition in the 
subterranean zone, the treating composition 
comprising a gelled carrier; a particulate ma- 
terial ; an epoxy resin system including at least 
one epoxy resin ; and a finely-divided hardening 
agent which, when dissolved, is operable for 
hardening the epoxy resin, the finely-divided 
hardening agent being dispersed in the epoxy 
resin system. The finely-divided hardening 
agent is maintained under conditions such that 
prior to injecting the composition into the well, 
the finely-divided hardening agent does not 
substantially dissorva 
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(§) Consolidatable particulate material and well treatment method. 



i A subterranean zone located in a well is treated by Injecting a treating composition into the well to 
place the treating composition in the subterranean zone, the treating composition comprising a gelled 
carrier ; a particulate material ; an epoxy resin system including at least one epoxy resin ; and a 
finely-divided hardening agent which, when dissolved, is operable for hardening the epoxy resin, the 
finely-divided hardening agent being dispersed in the epoxy resin system. The finely^JMded hardening 
agent is maintained under conditions such that, prior to injecting the composition into the well, the 
finely-divided hardening agent does not substantially dissolve. 
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fo, tt» development d ^^*J"^^^Tay*te*<M pefmeability and amprw^v. Weogth 
cMncMrtalict, conaoMataWe epoxy ^""^J^eo^iooMorun^eMn^ 

As used ns»la ths urn '^'SSL ,uk, composition. Typlcaty. »• coo- 

reshcoaledpartlctilale.iwsilalalnme.n^rf^ .poxy resin compoellon. 

and a surface active apem. Tne ™a"l^ tutHtw Bwart fie subtt.ran.an zone, ore 

etiMenanean zona. *a the <»^^^^^^^ca« msW- la co— ««. 

r^otapr-W^ra*^"?^"^^ 
aorWr-asainh^P^^^ 

tions. DOS generally provWes ^te^t^«««on« » dissolve in most of the solvents and/or 
conditions, DOS Is typ ^^ a ^^^^^^^ n ^ a ^infl DMv^ an epoxy resin, the Wend component, 
diluents used in epoxy nns to be dissolved in the epoxy resin system, 

must typically be heated ^^^^^^^^^ resinsZ use of DDS as an epoxy 
45 lnviewofmedlfficdtiess.KC«n^ 

«*W«rh- 'TJT^^T^^Ty^^ cannot be economically and con- 
ing operation, required for possiW to perform the blending operation 

veniently conducted at Kit* (a)*e resulting DDS/epory res* 

off-site and then deliver the ^^^^^ZSbS^ composition win. in many cases. 
5a composition will ^^^J^^^^^ if the blend doe. not harden before 
harden before it can ^^^^^^^ ste i , simply wasted. 

55 "'^A^X^-nt invention, there is provided a method of treating a subtenanean zone * a we., 
which method comprise, the stBps of: _ .^position in the said, subterranean zone; 
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including at least one epoxy resin, and a finely-divided hardening agent which, when dissolved, is operable 
for hardening said epoxy resin, at least a portion of said finely-divided hardening agent being dispersed 
in said epoxy resin system; and 

(b) maintaining the finely-divided hardening agent under conditions such that, prior to injecting the com- 
position into the well n accordance with step (a), the finely-divided hardening agent is not substantially 
dissolved. 

One preferred finely c»v*jec hardening agent for use in the invention is 4,4'-diaminodiphenylsulfone. 

The present invention revives various problems encountered heretofore in the use of DOS and similar 
high temperature harden agents. The components of the well treating composition can be conveniently and 
economically blended at the wel site using standard mixing techniques and devices. Since the finely-divided 
hardening agent used in the roentive composition does not substantially dissolve until after the composition 
is pumped into the well, there a very little chance that the epoxy resin component of the composition will sig- 
nificantly harden before the composition is properly placed down hole. Once in place, the composition consol- 
idates to form a hard permeable mass having a significantly higher compressive strength and a substantially 
higher fracture conductivity than does uncoated sand. Thus, the composition and method are well-suited for 
use in gravel packing operations, fracturing procedures, and other such well treating techniques. 

If desired, the epoxy resin and finely-divided hardening agent components of the inventive composition 
can be premixed to provide a one package epoxy system having a desirably long pot life. The inventive one 
package epoxy system will not substantially harden until the temperature of the system is raised sufficiently 
to cause a significant amount of the finely-divided hardening agent to dissolve. When, for example, the finely- 
divided hardening agent used in the inventive one package system Is 4,4'-diaminodiphenylsulfone, the one 
package system can typically be stored for more than 25 days at temperatures not substantially exceeding 
75° F. 

Further objects, features, and advantages of the present invention will be readily apparent to those skilled 
in the art upon reading the following description of the preferred embodiments. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As indicated above, the inventive well treating composition comprises: an epoxy resin system; one or more 
finely-divided hardening agents which, when dissolved, is (are) operable for hardening the epoxy resin system; 
a gelled carrier; and a particulate material. The inventive well treating composition can optionally include one 
or more members selected from the group consisting of: a solvent or solvent system for the epoxy resin system; 
a diluent or diluent system for the hardening agent; one or more coupling agents; one or more compounds which 
are operable for crosslinking the epoxy resin system; various surfactants; hardening rate controllers; methanol; 
and one or more aliphatic alcohols. 

The epoxy resin system used in the inventive well treating composition is composed of one or more epoxy 
resins which (a) will coat the particulate material when the particulate material is suspended in the gelled carrier 
and (b) will harden when placed down hole such that the epoxy resin-coated particulate material is thereby con- 
solidated to form a hard permeable mass. Examples of epoxy resins preferred for use in the present invention 
include: the diglycidyt ethers of bisphenol-A; the diglycidyfl ethers of bisphend-F; the glyckfyt ethers of amino- 
phenols; the glycidyi ethers of methyfenedianiline; and epoxy novolac resins. The epoxy resins used in the in- 
ventive wel treating composition will preferably have epoxide equivalent weights (EE W) in the range of from 
about 90 to about 300. The EEW of an epoxy resin is determined by dividing the molecular weight of the epoxy 
resin by the number of epoxide groups contained in each molecule of the epoxy resin. 

The epoxy resin system used in the inventive well treating composition can also include a solvent or solvent 
system. When used, the solvent or solvent system will preferably be included in the epoxy resin system in an 
amount sufficient to ensure that the viscosity of the epoxy resin system does not substantially exceed about 
5000 centipotse at 75° C. Examples of solvents suitable for use in the epoxy resin system include polar organic 
diluents which are reactive with epoxide and potyepoxide resins; polar organic diluents which are substantially 
nonreactive with epoxy resins; and mixtures thereof. Examples of suitable reactive polar organic diluents in- 
clude: butyfglycidylether; cresolglycJdyiether, alkyfglyckJylether; phenyigiycidyiether; and generally any other 
glycidyi ether which is misciWe with the epoxy resin(s) used. Examples of substantially nonreactive polar or- 
ganic diluents suitable for use in the epoxy resin system are disclosed in US. Patent No. 5,128,390. Preferred 
nonreactive polar organic diluents include: ethylacetate; butyl lactate; ethyl lactate; amy! acetate; ethylene gly- 
col diacetate; and propylene glycol diacetate. 

When possible, any solvent used in the inventive well treating composition will preferably be a material in 
which the finely-divided hardening agent will not substantially dissolve at ambient conditions. 

The epoxy resin system is present in the inventive well treating composition in an effective amount for con- 
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„ x ^_. nh u mas. Typically, the amount of epoxy resin system 

used in the inventive compo8.tion w»be ^^^ * the epoxy resin system consists es- 

crfepoxyrerinp«100p^nd.of ^^^^^^tL^ and 1.4-butanedtol dig^dyl 
sentially of a mixture of N'^'"^^^ ZbJL composition will preferably be an amount pro- 
ether, the amount of epoxy resin fystemused in » "J""* 100 pounds of particulate material. 
vWlng in the range of <™j^ * ^"^^^ can ge ^rally be any hardening agent 
The hardening m^^^^^a^b!S^ dispersed in the epoxy resin system; (0 
which: (a) can be provided '"""^^ 

can be maintained under ^^^'^^"^n system. The hardening agent is preferably a 
and (d) will operate, when dissdved ^Son which (a) exhibits substantially higher com- 

of from about 200° F to about 350° F. present invention include: 4,4'-dia- 

Exa.np.es of ^f^J^^^^Z^^ 4.441.4-pher^ne(1^thyl 
minodiphenylsulfone. 3.y^iaminodiphenyt^f^ 

pnenylsulfone (4^-DDSV The ^^^^'^"Wuse of 4.4'-DDS am highly temperature-re- 
UonHy. hardened epoxy raein compo^tto^ovWed th^ formed through the use of 4.4'- 

statant and chMbMatl Further ^^^^oTZn^aboutZOO- to about 350* F. Moreover. 
DOS are particularly well-suited for ^^n tne^ToDS present, an extremely low health risk, 
in comparison to other hardening agente ^"^ntto invenSHel treating composition is an amount 
The an^ntof fine^h^ed hardenin^em ^ ^^^em. If the hardening agent used in the 
which, wt™ dissolved, iae^^ 
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ing composition in a slurry form. Examples <*J^!^"^%L toluen.. xylene, isoamyl alco- 
i, ^^Tre^^ P^-Wy be a liquid matoria. in 

hoi, isohexyl alcohol, and mixtures dteso )v S at ambient conditions, 

which the findy-dhrfded having lege* ^^^^^^.^^^b.^^ 
Although the geled carrier liquid ^ n ^^^M^» geOeWieou. composition. The gelled 
carrier commonly used in the artthe or the .ike. 

aqueous composition can generally be ^^^^TT' t]om to form gelled aqueous carrier liq- 
Generally any gelling W««*^>£ «| ^£ZmT«* us. InW^ invention are 
uid. can be used in the press" invention. ^^JZZZout 100.000 to about 4.000.000. Polysac- 
polysaccharides having molecular w !f t9 ^ f ^ * '^^ to about 2.400.000 are particularly wea- 
ves hav*gn*,ecularweig M ^^ preferably indude hydroxyethyl 
suited for use in the present lw ^^*^^ n T^ er cnawctoristica conducive to the formation of a 
mother substtuent. which Pmv^^ 
dearao^gd having a viscos^^ 

ofpdysecdiandepdv^ 

be an amount in the range * '™ J*^^ a v^sfin the ^of from about 10 centipois. to 
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50 pounds of hydroxypropyl guar gelling agent per 1000 gallons of water and has a viscosity in the range of 
from 15 to about 100 centipoise. 

The gelled aqueous carrier liquid can also include one or more gel crosslinking agents. Examples of gel 
crossl inking agents preferred for use in the present invention include: titanium lactate; titanium triethandamine; 
5 aluminum acetate; magnesium oxide; and zirconium salts. 

The inventive well treating composition preferably also includes one or more gel breakers. The gel breakers 
preferred for use in the inventive composition are materials which are operable for breaking the aqueous carrier 
gel, and thereby reducing the viscosity of the aqueous carrier liquid, at a time substantially corresponding to 
the placement of the inventive composition in a desired subterranean zone. When the carrier liquid gel is brok- 
10 en, the carrier liquid readily separates from the remainder (i.e., the epoxy resin-coated particulate portion) of 
the well treating composition. As a result, the epoxy resin-coated particulate material is allowed to consolidate 
and thereby form a hard permeable mass in the subterranean zone. 

When the gelling agent used in the inventive composition is a substituted cellulose-type gelling agent the 
gel breaker used will preferably be an enzyme-type gel breaker (e.g., cellulase) or an oxidant such as sodium 
15 persulfate. When the gelling agent used in the inventive composition is a substituted guar gelling agent, the 
gel breaker will preferably be a hemicellulase or an oxidant such as sodium persulfate. 

The particulate material used in the inventive composition can generally be any proppant or other water- 
insoluble particulate material of the type used in fracturing, gravel packing, and similar well treating operations. 
Examples include: sand; glass beads; nut shells; metallic pellets; gravel; synthetic resin pellets; gilsonite; coke; 
20 sintered alumina; mullite; and combinations thereof. The particulate material used in the present invention is 
most preferably sand. The particulate material will preferably have a particle size distribution in the range of 
from about 10 to about 70 mesh, U.S. sieve series. 

The amount of particulate material used In the inventive composition Is preferably an amount in the range 
of from about 2 to about 20 pounds of particulate material per gallon of the gelled aqueous carrier liquid. Most 
25 preferably, the amount of particulate material used in the inventive composition is an amount in the range of 
from about 3 to about 15 pounds of particulate material per gallon of gelled carrier liquid. 

One or more coupling agents can optionally be used in the inventive composition to facilitate the coupling 
of the epoxy resin(s) with the particulate component of the inventive composition. Coupling agents preferred 
for use in the inventive composition are functional silanes. The coupling agent used in the inventive compo- 
30 sition is preferably a N-beta-(aminoethyl)-gamrm-aminopropyttrimethoxysilane. The amount of coupling agent 
used in the inventive composition will preferably be in an amount in the range of from about 0 to about 2 parts 
by weight per 100 parts by weight of epoxy resin used in the inventive composition. 

As will be understood by those skilled in the art, hardening rate controllers (i.e., retarders or accelerators) 
can be used to extend or shorten the time necessary for curing the epoxy resin composition. Examples of re- 
35 tarders suitable for use in the present invention include low molecular weight organic acid esters (e.g., alkyl 
esters of low molecular weight alkyl acids containing from about 2 to about 3 carbon atoms). Examples of ac- 
celerators suitable for use in the inventive composition include: 2,4,6-tris dimethyiaminomethyfphenoJ; the 
ethyl hexanoate salt of 2,4,6-tris dimethylaminomethylphenoi; and weak organic acids such as fumaric acid, 
erythorblc add, ascorbic acid, and maleic acid. Any hardening rate controller used in the present invention will 
40 preferably be present in an amount in the range of from about 0 to about 10 parts by weight per 1 00 parts by 
weight of epoxy resin used in the composition. 

The inventive well treating composition can further include one or more surfactants which enable the 
epoxy resin system to rapidly coat the particulate material. Examples of such surfactants suitable for use in 
the present invention and desirable concentrations thereof are disclosed in U.S. Patent No. 5,128,390. 
45 in order to further facilitate the coating of the particulate material, the inventive composition can also in- 
clude an aliphatic alcohol which is only slightly water-soluble. Examples of preferred aliphatic alcohols include 
isoamyl alcohol and isohexyt alcohol. When used, such alcohols are preferably present in the inventive com- 
position in an amount in the range of from about 1 to about 2.5 gallons per 1000 gallons of gelled aqueous 
carrier liquid. 

50 As will be understood by those skilled in the art and as explained in U.S. Patent No. 5,128,390, the inventive 
composition can also include other surfactants which operate as oil-water demulsif iers, foaming agents, and 
the like. 

The inventive wed treating composition can be conveniently formed at the well site. In forming the inventive 
composition, the gelled aqueous carrier liquid b preferably first prepared by combining the gelling agent with 
55 water. The resulting gelled aqueous carrier is then preferably conducted to a continuous stream mixing tub or 
other commonly used continuous mixing apparatus. In the mixing tub, the remaining components of the in- 
ventive composition are continuously added to and mixed with the gelled aqueous carrier liquid. As the com- 
ponents are mixed, the resulting mixture is continuously drawn from the mixing tub and injected into the well 
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viscosity* lev*) or n umi i poxy rbsim system 
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72000 
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80000 


76000 
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92000 


80000 
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80000 


80000 
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80000 


80000 
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76000 


80000 
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76000 


80000 


10 


80000 


80000 


11 


92000 


88000 


12 


88000 




15 


80000 




20 


80000 




25 


88000 




30 


92000 




36 


108000 





Measured with RVT Broofcfield viscometer at 1 rpm with 
spindle #4. 



EXAMPLE H 

30 

55.44 g of 4.4'*DDS powder in 4 ml of butyl lactate were mixed with 98.6 g of an epoxy resin system identical 
to the epoxy resin system tested in Example I. The resulting dispersion was divided in four portions. Portions 
1 , 2, 3. and 4 were maintained, respectively, at room temperature (i.e., about 75° F), at 90° F, at 100° F, and 
at 120° F. The viscosity of each composition was monitored over a number of days. 
35 As indicated in Table 2, the dispersion maintained at room temperature did not substantially harden during 

the entire 26 day testing period. The compositions maintained at 90° F and 100° F, on the other hand, under- 
went significant hardening after four days and two days, respectively. 

Thus, the one-package epoxy system tested in this Example would appear to have a relatively long pot 
life when stored at temperatures not substantially exceeding 75° F. 

40 
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EXAMPLE III 



Each of the one-package epoxy syst^ wm u«» sand/carrier suspension and the resulting 
8 pounds of sand per 100 gallons of carrier liquid. ^j^iata materials was cured. Table 4 provides 

atures of the resulting consolidated material. ^^ JpS by the present invention were 

substantially exceeding the compressive strength of ^^'^ useful temper- 

me giass trans^n t^P-*--™ of a in th* 

H^r^gTa^nX^ 

glass transition temperatures approaching or exceeding 350» F. 
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i s mi a M-bete-(aminoemyl>-gamma-amiro^^ 9rams of HT976 ' and 1155 i * 

n^than* w^^Xm^ing using an overhead ether. A first portion of this composition was used to 
Tat M/^esh atawa frac sand at a concentration of 0.5 gallons of the one-package epoxy system per 1 00 
TJ1 rf.and I A^^Wrtion of the one-package system was used to coat 20/40 mesh Ottawa frac sand 
3 t c^S^En. of the onipackag. system per 100 .b. sack of sand. The ^e-ed 

S LTSseToTc^ating the sand with the on-oaokag. .ystem invoked the steps of. suspendnj , fte *md in 
r o e^^ueous carrier liquid at a concentration of 8 pounds of sand per 100 gallons of gel ed liquid ^dding 
the on£S££ eZTsystem to the sandVcarrier liquid suspension; and blending the resulting c^posft^ 
oTa^rTtesThigToverhead mixer. The geled carter liquid had s pH of 9.5 and was composed of 40 lb^ 
oTh^y^pTi^P^ 1000 gallon, of aqueous liquid. The aqueous liquid used was an aqueous 2% KCI 

S °* tTch of the relocated sand compositions was cured for 24 hours at 275" F and 1000 psi closure pressure 

a J^2w ^3Ttnerein war* determined. Row conductivities for each of the materials were then 
^Led^ 

^oTcl^ purpose., the fluid conductivtv of uncoated 20/40 Ottawa sand was ^etennined I at 
*Z ^ZuraYof 1000d3 4000 psi. and 6000 psi. The results of these tests are also shown in Table 5. 
^^™"t™*%«M conductivities of the consolidated materia* prepared using the inventive 
one-package epoxy system substantially exceeded the fluid conductivities of the uncoated sand. 

T^ erul^he flow conductivity test, each of the consolidated compositions rermined con^ida^ 
Scanning electron microscope analysta indicated that the hardened epoxy surface coating, formed in each 
case were not in any way substantially disrupted by the high pressure flow tests. 
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TABLES 



FRACTURE CONDUCTIVITY DATA 


Stress (psi) 


Conductivity (md-ft) 


.375 gal/sac* . 


.5 gal/sack 


No Resin 


1000 




5385 


5614 


4231 


4000 




4225 


3040 


2422 


6000 




3029 


2416 


950 



EXAMPLE V 



A dispersion consisting of 41.58 grams of KT 976 powder, 66 grams of MYO500 7 92 9J^^. and 
i milliliters of butvl lactate was prepared by mixing with an overhead stirrer. 1.5 millliters of N-beta-(amnoe- 
l^^^^l^^alo^Znlcou^ agent and 11.55 milliliters of methanol were added to the 
dispersion and mixed therewith using said overhead stirrer. 

45 A Dortion of the resulting mixture was used to coat 20/40 mesh Ottawa frac sand in an amount of 0.5 galons 
ofmttCperlCO lb. eack of ear*. A second portion of the mixture wasused to coat 20/40 mesh Ottewafrac 
sand in an anount of 0.75 galons of mixture per 1 00 lb. sack of sand. During the sand coating process, the 
^ ^eu^ed in an aqueous gel having a pH of 9.5 and consisting of 40 pounds of hydro^prc^yl guar 
D-rlOOO galons of aqueous 2% KCI solution. In each case, the sand/gelled carter suspension cons«ted of 

50 founds of sand per 100 galons of the gelled aqueous carrier liquid. The sand coating procedure used was 
«j««ntialv identical to the coating procedure described in Example III. 

^achj^resirHCoated sand composition, wae cured in an API linear conductivity eel for 20 hours ate 
temperature of 275" F. After hardening, each of the consolidated materials had a <™*J™"*^ n *^™ 
oTaT^S- F. At a closure pressure of 600 psi, the 0.5 gallon per sack material exhibited a flow conductivity 
55 «Tmoo md-ft whereas the 0.75 gallon per sack material exhibited a flow conductivity of 3000 md-ft Since, as 
fJ^^^^eJn^J^ of uncoated 20/40 mesh Ottawa frac sand under. base conditions 
ITortyTsO md-ft, the hardened inventive composition, exhibited fracture conductivitie. substantially exceed- 



in 



EP 0 643 196 A2 

ing the fracture conductivity of uncoated sand. 
EXAMPLE V» 

5 Twelve epoxy novdac based one-package epoxy systems (I.e., resin system compositions 29-40) having 
the compositions set forth in Table 6 were prepared. Resin system compositions 29-33 were prepared by mixing 
together 19 g of SU 2.5, 3.3 g of HELOXY 5044, 1 mL of ED-1, and 7.56 g of HT 976 for 150 minutes using a 
mechanical stirrer. To this mixture was added 0.5 mL of A1120 followed by 15 minutes of additional stirring. 
Next 3 mL of methanol were added followed by 5 additional minutes of stirring. The resulting mixture was then 

10 used, in the amounts set forth in Table 6, to coat 20/40 mesh Ottawa sand in an aqueous gel carrier. 

Resin system compositions 34-36 were prepared by mixing together 1 9 g of SU 2.5. 3.3 g of HELOXY 5044 , 
1 mL of ED-1 , and 0.5 mL of A1120 for 1 5 minutes. Next 7.56 g of HT 976 dispersed in 7 mL of methanol were 
added followed by one minute of additional stirring. The resulting mixture was then used in the amounts set 
forth in Table 6 to coat 20/40 mesh Ottawa sand in an aqueous carrier gel. 

15 Resin system compositions 37-40 were prepared by mixing together, in the amounts set forth in Table 6, 
SU 2.5, HELOXY 5044, and A1120 for 15 minutes using a mechanical stirrer. A second composition containing 
HT 976, ED-1, and methanol in the amounts set forth in Table 6 was prepared by mixing these components 
together for 10 minutes using a mechanical stirrer. The second composition was added to the first composition 
and the resulting mixture was stirred for one minute. The final stirred mixture was then used in the amounts 

20 set forth in Table 6 to coat 20/40 mesh Ottawa sand in an aqueous carrier gel. 

The gelled aqueous carrier liquid used in each case contained 40 lb. of hydroxy propyl guar per 1 000 gallons 
of aqueous liquid (i.e., 2% aqueous KCI solution) and had a pH of 5. In each case, the sand/carrier liquid sus- 
pension used consisted of 500 g of sand per 555 mL of gelled aqueous carrier liquid. 

In each case, the sand was coated with the resin composition by mixing the resin composition with the 

23 sand/carrier suspension using an overhead stirrer. Following the coating procedure, each of the resin coated 
sand materials was packed in a separate glass tube and cured in an oven. The curing conditions used, as well 
as the compressive strengths and glass transition temperatures exhibited by the cured materials, are recorded 
in Table 6. 

As indicated by the compressive strength and glass transition temperature characteristics exhibited by 
30 compositions 29-40, these epoxy novdac based resin systems provided consolidated materials which were 
well-suited for use at temperatures exceeding 300° F. 
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Claims 

1. A method of treating a subterranean zone In a well, which method comprises the steps of: 

(a) injecting a treating composition into the well to place the composition in the said, subterranean zone; 
wherein the treating composition comprises a gelled carrier, a particulate material, an epoxy resin sys- 
tem including at least one epoxy resin, and a finely-divided hardening agent which, when dissolved, is 
operable for hardening said epoxy resin, at least a portion of said finely-divided hardening agent being 
dispersed in said epoxy resin system; and 

(b) maintaining the f inely-divided hardening agent under conditions such that, prior to injecting the com- 
position into the well in accordance with step (a), the finely-divided hardening agent is not substantially 
dissolved. 

2. A method according to claim 1 , further comprising the step, prior to step (a), of prembclng the finely-divided 
hardening agent with the epoxy resin system. 

3. A method according to daim 2, wherein the finely-divided hardening agent is premixed with the epoxy 
resin system at least one day prior to step (a). 

4. A method according to claim 2 or 3, wherein said finely-divided hardening agent is premixed with said 
epoxy resin system by mixing with said epoxy resin system a slurry comprising the finely-divided hard- 
ening agent and a carrier liquid. 

5. A method according to claim 4, wherein the carrier liquid is methanol, ethanol, isopropyl alcohol, ethyl acet- 
ate, butyl lactate, toluene, xylene, isoamyt alcohol, isohexyl alcohol, or any mixture of two or more thereof. 

6. A method according to any of claims 1 to 5, wherein the epoxy resin system further includes at least one 
solvent 

7. A method according to any of claims 1 to 6, wherein the treating composition is prepared by- 

(i) adding the particulate material to a substantially continuous stream comprising water and a gelling 
agent; and 

(ii) adding the epoxy resin system and the finely-divided hardening agent to said continuous stream. 

8. A method according to any of claims 1 to 7, wherein the finely-divided hardening agent is 4,4 -diamino- 
diphenylsulfone. 

9. A method according to any of claims 1 to 8, wherein said subterranean zone is a subterranean formation 
and said treating composition is injected into the well under sufficient pressure to fracture the subterra- 
nean formation. 

1 0. A method according to any of claims 1 to 9, wherein the treating composition is injected into the well such 
that the particulate material is coated with the epoxy resin system and the finely-divided hardening agent, 
and the coated particulate material is deposited in said subterranean zone around a screening device. 
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